
Report Documentation Page Form Approved
OMB No. 0704-0188

Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington
VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it
does not display a currently valid OMB control number. 

1. REPORT DATE 
30 SEP 2001 2. REPORT TYPE 

3. DATES COVERED 
  00-00-2001 to 00-00-2001  

4. TITLE AND SUBTITLE 
Dual-Beam Interferometer Development and Validation 

5a. CONTRACT NUMBER 

5b. GRANT NUMBER 

5c. PROGRAM ELEMENT NUMBER 

6. AUTHOR(S) 5d. PROJECT NUMBER 

5e. TASK NUMBER 

5f. WORK UNIT NUMBER 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 
Electrical & Computer Engineering,,Knowles Engineering Bldg., Rm.
215,,University of Massachusetts,,Amherst,,MA,01003 

8. PERFORMING ORGANIZATION
REPORT NUMBER 

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’S ACRONYM(S) 

11. SPONSOR/MONITOR’S REPORT 
NUMBER(S) 

12. DISTRIBUTION/AVAILABILITY STATEMENT 
Approved for public release; distribution unlimited 

13. SUPPLEMENTARY NOTES 

14. ABSTRACT 
 

15. SUBJECT TERMS 

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF 
ABSTRACT 
Same as

Report (SAR) 

18. NUMBER
OF PAGES 

3 

19a. NAME OF
RESPONSIBLE PERSON 

a. REPORT 
unclassified 

b. ABSTRACT 
unclassified 

c. THIS PAGE 
unclassified 

Standard Form 298 (Rev. 8-98) 
Prescribed by ANSI Std Z39-18 



Dual-Beam Interferometer Development and Validation 
 

Stephen Frasier 
Electrical & Computer Engineering 

Knowles Engineering Bldg., Rm. 215 
University of Massachusetts 

Amherst, MA 01003 
phone: (413) 545-4582     fax: (413) 545-4652     email: frasier@ecs.umass.edu  

 
James Carswell 

Electrical & Computer Engineering 
Knowles Engineering Bldg., Rm. 215 

University of Massachusetts 
Amherst, MA 01003 

phone: (413) 545-4867     fax: (413) 545-4652     email: carswell@mirsl.ecs.umass.edu 
 

Grant Number: N00014-98-1-0612 
http://www.umass.edu/mirsl  

 
 

LONG-TERM GOALS 
 
My long-term goal is to contribute to our understanding of the upper ocean and lower atmosphere 
through the development and application of microwave, acoustic, and optical remote sensing 
techniques. 
 
OBJECTIVES 
 
The objective of this effort is to develop an instrument and techniques to estimate surface current 
vectors from aircraft using along-track interferometry. 
 
APPROACH 
 
Our approach is to design and develop a low-cost dual-beam interferometric radar termed the Dual-
Beam Interferometer (DBI). The radar concept is that of an along-track interferometric SAR producing 
two beams, one squinted forward and one squinted aft. Such a concept was originally proposed by 
Rodriguez et al. (1995). The two interferometer beams yield two components of the surface Doppler 
velocity from which surface current is estimated. The instrument is to be packaged into a wing-
mounted pod suitable for mounting on NOAA WP-3D research aircraft, or other aircraft with 
compatible mounting pylons. Testing of the instrument is planned in the context of NOAA/HRD’s air-
sea interaction experiments and other planned operations in 2002. 
 
WORK COMPLETED 
 
Construction of the radar electronics was led by graduate student Juan Capdevila. An aircraft-quality 
instrument chassis has been designed and constructed. In October, it will be shipped to the pod 
manufacturer (Zivko Aeronautics) who will provide the shell. 
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RESULTS 
 
Figure 1 is a 3D CAD model of the instrument in the pod chassis (pod shell not shown). Most of the 
radar electronics are contained in the payload area located between supports for the microstrip patch 
array antennas. The baseline between antennas is approximately 1 m. 
 

 
 

Figure 1: 3D CAD model of the DBI instrument in the pod chassis (pod shell not shown). 
 
IMPACT/APPLICATIONS 
 
Along-track interferometric SARs commonly provide a single component of surface Doppler velocity. 
The ability to obtain surface velocity vector estimates in a single aircraft pass would permit long 
distance strip mapping of current vectors in, for example, coastal regions. 
 
TRANSITIONS 
 
None. 
 
RELATED PROJECTS 
 
Using the FOPAIR imaging radar developed at UMass, we are also investigating the utility of imaging 
Doppler radar for use in estimating currents and wave heights within and just beyond the surf zone. 
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